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predetermined cade: (b) — providing access so said at least one server from said service control subsystem 
sod : . upon the service ccrstroS subsystem receiving a said service request Including a said predetermined 
code, causing said ssrvios control subsystem So access the appropriate said server and \Mm the service 

bearer channel through seid telecommunications system: and (c) — enabling eecess from said user 

items held thereon to be accessed from said user tsrroinaSs and thereupon used in respect of soiling up a 
bearer channel through said tebcommufifcatsons system. 

2. A method according to ciaim 1 , wherem said method includes the further step of: (4 i ~~ accessing from a 
called party or eesviss with which it is wished to communicate over said telecommunications system, and 
system. 

3. A method according to claim 2, wherein said service resource item is accessed from said user terminal in 
s * p tdt f >r " !! *t f on o ti ti t ) j i Si ) i t s !" i * < u t * ( vi 
service resource stem beano, used to automatically initiate a communication through the telecommunication 
system. 

4. A method sceordrng to claim 2, wherein following initiation of a fXirnrriunication through the 
telecommunication system, the return of a busy indication is operative so cause said service resource item 
accessed from said user terminal: m step (d) to he used in deteirnirmg furtssr call samp processing. 

5. A meihod according to claim 1, wherein s 
service resource Item in step (b) by a comrn 

6- A method according to claim 2, wherein said service rsaourcs items are loom 
network using corresponding URis, said service resource item being accessed fr 
step (d) using the said eoKespondlrtg URI 

7. A method according to claim 8, wherein said s«rvic« contra! subsystem i 
resource stems oyer she computer network using the correspondmg said URIs, step to) including the 
substep of traeesatlng a said predetermined code Included In s service request into the URI of the required 

B A method according to claim B, wherein access So said service resource Item from said user terminal Irs 
step (d) ;s effected by the suhstaps of accessing said predetermined code at said user termlnaf translating 

sem over the compmvmf}#&kum® sa*d URi, 

8. A meihod scoof ding to claim 7 or clasm 8, wherein the subsiep of translating said predetermined code 

B fe \l 1 h !<■ \"f ^ i t O » * 1 > O f -> v >> i ■> O i > 4 O Od > Ot 

mapping where said predetermined cods cojtssponding substantially jo said URI: manipulation of said 
predetermined code according so 3 predetermined function; — look up In a iosaiiy held sssoefeisoo tabie 
assooiaiing satd predetermined codes and URIs;: look up in an association table associating said 
predetermined codes and URis, said association table being held on at least one database server 
conoected: to said computer network. 

10. A method according to ciaim 7 or claim 6. wherein the suhstep of translating said predetermined cede 
Into toe URI of the associated semes- resource item is effected by look up in a DNStype distributed 
database system in wnich said URis sr& hsid in f««crcis associated with rss&scXNS rssmss. nerem reterrsd 
to as domain oarrjes, by which too records can be retrieved, at least a substantial portion of said 
predetermined code being parsed Into at least a pad of s coxespondlng said domain name and this domain 
name when compteto being used to retrieve the URI of ft>e required service resource item from said 
database system 

located at the same URi, the said predetermined codes of these service resource item including respective 



12. A method according to claim 2 , therein said at least one server forms pari of a DfsiSfyps distributed 
database system and said service resource Hems are held in records associated with respective nsimes, 

13. A method according to claim 12. wherein said seiYice oontroi subsystem also accesses said service 
resource Items over the computer network using the corresponding said domain name, step ibi Including; 
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* the sufostep of parsing at feast s substantial portion of a sasd predetf 

<«.,vl=^ jt S 5s. 5 C ( ■» _ v f 5 ! V «■ * r>*r !«V <= it- ,i' 

s 14. A method according to dsim 12, whemin access to said servioe 
step (d) is effected by accessing a ss'd prsdesemiinecl cooe at a s«tc 

* substantial portion of thss cede mlo si feast a pert of foe domain nan 

s 15. A method according to any one of the preceding ciairos, wherein said tolec^srimunieaficri system is a 
s telephone system, each eases preastermsned cods being one of the following: Ibe telephone number of the 

vv.ll' >. |\ it, •■sfc-vh •» ' :\t j /(ivikwK vt V > v-* V lh'1;*(.>. HJv«lt> 

* IS. A method according to ctem 2, whefesn m Interface is provided for interfacing said computer network 

s connected to the computer network through said interface into ssid teieeomsramicstton system, said method s 

ir>vOlvitKt C a ,:r f\v said 'IS-T teiiW* ti" utifi -a the te^dt ->t „S:n" 5 Sen. !C6 **SvX itatv in Older- SO 

* interact w(ih satd ;»iecor?BT!onicaf;ons system through seid interface in respect of seres ol s bearer channel s 
a through She interface-, 

s 17. A method according to claim 2. whorsln s gateway i& provided with an interface to sssd computer 
s network, sslo gateway being operative fo sat Lip s thirdparty bearer channel through said 

fcfeai" f\ ») e |X <ft -sis? - >"v e tf* fo - ; =1 

| connected to the computer network; said method involving causing said \x 
i.ising a said service resource item »i order *o intersex wstn said teiei-omrm 
s interface in respect of serrsp of a said thirdparsy bearer channel 

s 18. A method according to any on® of tha presetting claims, vvneram at \m 

f < N •> f , i<vv. f " >n 1 ,, C ^ ■> v v ■> < !! ^ v-. v -vv vt « ^iiv,. 

« is dowoiosdafase service data wdich upon feesng accessed is downloaded to the aocesslng entity for use 
s; thereby in cull semp control 

\1 A M«,f \ H-v \j VJ »H V ' f v. i. Cdf v! « M ^ v.' i- " «H « * V ' 

s ist dowrtedabte sewce logic which upon bemg sccessed ts downloaded to ihe accessing smily for 
s sxsoutson srt eaii ssmp oontroi. 

« 21. A method according to any one of she preceding ctaims. wherein ss:c! computer network m the interns;. 

? v\ vjv^Ov "xt >i»,,\ t-^!!* i > }■> H ' *r fv<v iv ""Wviik =5 v i-- 
Intsi net and said DMStyps disfi:buted database system :s provided rjy the DNS of the Jntemst 



s: 24, A method according to any on© of dmm 1 I 
?: system indsjdiog a PABX with which said servic 
i neSwork ss a LAN, 



Do«crin$fen; j METHOD OF PROVlDiH© TELECOM^UWiCATiON SERVICES 

^j^^^^f^^^^f^^^^f^^^^f^W 5 Field of the Invention 

^^fllllllllllllllllll telscoinmunlcatioos: sysism. 

1111111111^^^^^ 10 As used :hersln < the term "switched tsleoommunicatlon sysfgrn" means a system comprising a baars 

^j^^^^f^^^^f^^^^f^^^^f^W network with switches for seising a bearer channel through Ihe network. The term "switched 

11§1§1§1§1§^^ telecommunication sysferrf Is to be laksn io Inciude not only tn» agisting puhllc and private Se:ephon;; 

1111111111111^^^^^ systems (whether using ahaiogue- phones or ISDN-bassd). but also broadhanci (ATM) and other switch 

11111^ based bearer networks 

1111111111111^^^^^ 1 S that: are currsniiy being ImpiasTientad or may emerge in the future. For oonversianca, tba term 

WMMMMMMMMMMMMM "switched teiecommijnitsatioft system" is soirietimes shortened heroin to feietJomnKUnscetion systerr?, 

1111111111111^^^^^ Refas'snes to s "ealf in the context of a switched tsleeoiTirmihicaSiori system Is to be 0 understood as 
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meaning a communication through a bearer charms! set up across the hearer natter*, whilst references 
to call setup, maintenance and takedown are to be taken to mean fhe process of setting up, 

processing" ana "oali handling" are to fee similarly inteersted. 



The mm "communication system* when used harem shouict be understood as having a broader means 
than switched tslscommuotealiaf* system, and is intended to include dategfam-based communication 
systems where each data packet is independently routed through a bearer network without folio-wing a 
predetermined bearer oftannef. 



Background of she invention 

Tsteosrjo'iuoioation companies running PSTNs (Public Switched Telephone Networks-) and PLMNs 
(Public Land sVfabiSe Networks) are in the business of providing communication services and in doing so 

caii forwarding, in contrast, the World Wide Wee {WWW}, which has seen explosive growth in recent 
times, is an exsmpie erf an Internet-based giobei network providing cornpiex inform a ison sefvxss. These 
two worlds, that of the large communications utilities and ihst of the highly dynamic, pioneer-spirit WWW 
information outturn, are uneasy companions and each plans to encroach on th« domain previously 
occupied by the others; thus telephony sen/ices will ho offered over the WWW and information services 
over the public communication infrastaicJur*. 

The present invention proposes technologies for a mors synergetic relationship between these two worlds 
given of each of these two worlds. 

Tesepnone Networks with IH Services The Sassc PSTN. Trie basic service provided by a PSTN (Public 
Switched Telephone Network's is *hs intercorineeSlon of two reiephones ahar ts. setting up a hearer 
channel between the telephones) according to a catied-pariy telephone number input at the caSlng-pariy 
telephone. Figure 1 ss a simpirfffcd representation of a PSTN providing such a service, m parslcuiar. 

ISDN terminals} are connected through an access network 11 to switching points, SPs 12. Tha SPs 12 
form nodes in an inter- exchange network 13 mads up of interconnecting trunks 14 and SPs that ere 
controlled by control entities IS in the SPs, The control effected by the control entities 15 is determined by 
signalling inputs received from the CPEs and other SPs, and snvoiyes call setup, maintenance and 
clearance to provide the desired bearer channel between calling CPE and celled CPE. Conceptually, the 
PSTN may be thought" of as a oearsr natM'-'k and a corwoi tsignaiiing} r.e^orj;, the foi-sorion of 'he iaster 
being fe effod caii 

contmi through tha bearer network, nameiy the soairel of setop. mamtsnencs and take down of oearer 
ohanneis thrangh the imm netvrosX; in practice, the hearer and signaling nsiwjfks may use the sama 
phyrsicai nirajits end even fhe same iogiess chaonsis. 

Thus, svhara tha CPE is a traditional dumb telephone, control signalling hebveen the CPE and sta iooai SP 
is in-band s:tgnaii;ng tha; is ;ha signaiisng :s rarried on tha seme channel as used for vc-ree; this stgnaiiing 
s niarpiefed and cc'va'tad at the SPs 5^: mtc ssjs ^iiatg laK~!eu »Ps t viscoses a dedicated comivois- 
diannei sigr'saiiing network 16 {(mpisinxintsd nowadays usng frse SSJ protocol suitej, Wtjare the CPE is 
an iSDbi terrniael, ssignalling Is carried :n a separate chennai directly from Ihe CPE on an and- to-end. 
Motims SPs use tha ISUP (ISDN User Part) SS7 protocol for inter-exchange oaii oontrol signaiiirtg 
whathar the CPE is a standard talspbone or an ISDN terminal. 

Telephone Numbering Piens - As oedain aspects of the prasen* invention are infinencsd by the 
stntcturlng: of telephone nornhers, a brief description w»8 now he given of the ati'ucturing: of suoti numbers. 
Telephone numbers form en Infemetional. hierarchies! addressing scheme based on groups of decimal 
digits. The top level of the hierarchy is administered by the ITU-T, which has allocated single-digit numeric 
codes to fhe rnasor geographic zones ifor example * i " for North America, "2" for Africa, "3" for Europe, 
"4" for Enrope, ''$'• far South fromnca atrd Cuba eto.i, VVftnin eaon zone countries are assigned 2 or 3 
digit codes, so that within zone S France is "33" , and within zone 4 the UK is "44" . Administration of the 
numbering plan within a country is deiegated to a national body, such as the Office of 
Telecomrnunicaiiofis ("Oftoi"} in the UK. The following further description Is based on the UK numbering 
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in the UK all national numbers are prefixed fty a code from 01 to 09 (the 'Cf prefix is dropped in 
international d:S3ffing.j, "The currently assigned codes are "01 * for Geographic Area Codes., *Q2* for 
Additional Geographic Ares Codes. W for Mobile Services, "07" for Personal Numbers, and "OS* for 

aiiocated from 

the Geographic .Area Code codes, and currency only codes prefixed by 01 are allocated Geographic area : 

CC>">& 3:e :"t:>e:.i-V ,i 0: 4 d Ci N f-rsekj'^V life CadinC "0 1 «nci m-?':: a «■ '.-UCcVCV ?.■ *0 OirOgtapi- areas ; 

each wstH its owt cods, A faff national UK dialled number takes two forms: 0 171 634 8700 area code 
locsl number (7 digit) 

■ ne case nas ins 0' prefix, a 3 digit area code and a 7 digit Iocs! number, arid the second esse has 
the 'Q' prefix, a 4 digit area cods, and 3 6 dpi local nmfom: Furtfcar interpretation of She local narrioer will I 

This interpretation is opaque and is a matter for the area semes provider. 

in the current: PST fsi the inherently hierarchies: and geographic Interpretation of telephone numbers is 
mirrored by the physical architecture of the network. A feiephone number is- structured in a way that 
makes It easy to route a call through the network. At each sts;p., the prefix of the number provides 
Information about the current routing step . ana the suffix {perhaoe opaquely) provides Information about 
subsequent: routing steps; as Song as a witch knows how to parse a prefix and carry act a routing step, si I 
doss not need » understand the content of the suffix, which :s left for subsequent routing steps. For this 
reason the interrtationai and national switching fstwsc Is aiso organises hierarchically. 

intelligent Networks, Returning now to a consideration of the current telephone network infrastrusure, in 
addition to basic call hsodling, an SP may aiso serve to provide what are ca»«d IN (Intelligent Network) 
services; in ibis case the SP is termed a service switching point, SSP. An SSP 25 Is arranged to suspend I 
jm«* c ^ ^ t j it-. •<. >. o u„. c 3 ij i „. ii uit^f * * tit u Ho ; 
of cell processing to a service control subsystem providing a service control function i§GF ) either in the 
form of a service control point SCP 1 7 (sea Figure 

2} or an Adjunct 18 The Adjunct 18 is dlreofty associated with an SSP 25 whilst the SCP 1? and SSP 25 \ 
communicate with each other vis an extended common channel signalling: {CCS} network IS that may 
Include signs; transfer points iSTP) 19. The SCP 1? may be associated with more than one SSP 25. Both : 
the SCP 1 7 .and Acijunct J 8 provide a service logic execution environment iSLEE} 20 in which instances 
ot one or mom: servsee logic programs {SLP) 21 can execute. The SLEE 20 and SlP 21 together provide I 
service control fun ci Ions I sty for providing; services to the SSP 25. 

Service (oqsc nmww <« a« SCP or Adjunct will generally make use of suosonLw information stored in a 
service d«aa function (SOP 5 22 that may be Integra! with the SCP/ Adjunct or psrttsHy or wholly separate 
therefrom. The service data function (SDF), iiks the service control function (SCP) forms pert of the 
service control subsystem of the PSTN, it may be noted that soma or ail of the service control function 
may be built into the PSTN switches themselves. 

in addition to the SCP 17 and Adjunct 18. the Figure 2: network Includes m Intelligent peripheral fSP} 23. 
The IP 23 provides resources to the SSP 25 such as voice announcements and DTMF digit collection 
capabilities. The network will aiso include an operation system (not shown} that has a general view of the \ 
network and rss services and performs functions such as network monitoring and control. 

in operation, when the SSP 25 receives a caii. examines internal trigger conditions and possihiy. user 
Information (eg dialled digits) to ascertain if the csii rgQuires a ssrvics to bs provided by the service 
control subsysiem "I ?. 18: the checking of trigger conditions may bo carried out at severe! different points : 
In caii processing. Where the SSP 25 determines that a service is required it messages the service 

renressnfaiior: of the call in terrna of sis connectivity and cell processing status. The service controi 
subsystem then provides the requested service and this rosy involve either a single interaction between 
the SSP and service control subsystem or a session of interactions. A typscsi service ss caii forwarding 
whiob is a calied-paity service giving expression to art end-user requirement as simple as "if you caii me 

X and it nags ten ismes, try oaikng nornoer Y*. in this case, it is the SSP local to the called end-user that 
triggers its associated SCP (or .Adjunct} to provide this service: it will, of course, be appreciated that the 
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SSP must be prsmed to know thai the s«w<» is to be prcwktai for a oall«<S number X. 

Ths abovs-describsd mods* fortba provssson of IN wvtces in a PSTN can also ba mapped onto Pk&SNs 
{Public Land iviooiie Msfomiksi such as GSM and other mobile networks. Control signaling In ths esse of 
s mobile subscriber ts more complex because in addition to ail the ysasi signalling requirements, ihsns Is 
also a need to establish svhere a call to a mo&sf* subsonbsf should h® imt&S: however, this ss not a v&ry 
different problem from a number of eatied-party IN sesvicas In the PSTN. Thus in GSM, the service data 
fundfea {SDP} is largely located In a system named a Home Location Register (HLR) and ths service 
>!'ttc" \ notion n{ =! -a stern n vpe:- a U cation r-'eg.^rer <VLh?* dv ss ne ^\aII-, 3$$t c-atae on a 

one-to-one basts with each SSP (which In GSM terminology i* cail«d a Mobil© Switching Centre, USC). 

Because subscribers are mobile. the subsoriber profile is transported from the HLR to whichever VIR 
happens to be functionally closest to be mobile subscriber, and from there the VLR operates the (fixed) 
service using the subscriber profits and interacts wish the SSP. The HLR and VLR thus constitute a 
service control subsystem similar to m SCP or Adjunct with their associated databases. 

If is, of course, also possible to provide M services in private telephone systems and, in this case, the 
service control function and sen/sce data function are generally either Integrated tnio a PA8X { Private 
Automatic Branch Exchange* or provided by 3 local composer. Tns series couu-os sun-system. wh-!st 
present, may thus not be a physically disiind from the PABX. 

The above-described general architeeturai framevwaK for providing IN: services has both strengths and 
flaws. Its main strength is that it works and many services have been successfully deployed, such as 800 
numbter services, credit card nailing vcjcemas, and various call wadsng and redirection services. 
Howavsr, despite years 

V FT O iC •• ■> >. O r 3 « "ip '"MO ^OO'- x v i^t O OO !kt>fj ^ tO!' -. JPO \< «,•! IRj C 

well. The approach has been based on large, fault-tolerant systems which ppovkte services for hundreds 
of thousands or even millions of subscribers and take years to deploy. Furthermore, since the networks 
used to support these services also constitute the basic telephone infrastructure, anything attached to 
these networks must be rigorously vetted. Additionally, each country and operator fends to have local 



e Web 

in contrast to the slow deliberate progress of the telephone infrastructure, the WWW has grown 

terms of spread, availability and richness of information content. Anyone can, for a modest outlay. * 
^- v t- *t t ft E 1* t> p t o- v f ^ Mfid s <te ) U« « < =i C < v ! ^oOii-r <?U •> > 'V ot 
architecture. 

mandates only the simplest of exchanges between client and seiver. This protocol Is HTTP (Hyper Tsxt 
Transfer Protocol) which is optimised for use over TCP/IP networks such as the Internet the HTTP 
protocol can. however, also be oseri over networks using different communication protocol stacks. 

Since the availability of literature concerning the WWW has seen the same sort of growth as the WWW 
«■ f iff «oh t 1' f T~P inf v 1 •> Mil o > q tn <.r ^ n 

description will, bowsver, ha given wife atianfloo being paid to certain features of relevance to the presem 
Invention. 

Ths WWW uses the internet tor Intsrewnneetivify, Internet is a system that connects together networks on 
that also use TCP/IP. For an entity to have a presence on the internet, it needs both access to a nehvork 
entity will 

be Identlfted at the user level by a name that can be resolved into the corresponding IP address by the 
Domain few System (DNS) of the internet, Because the DNS or adaptions of it are fundamental to at 
least certain embodiments of the invention described hereinafter, a description will next be given of the 
general fom and operation: of the ONS. 

The Domain Name System - The ONS is a global, distributed, osiabass. and without sts cerformsnoe, 
a client request, serves to associate an internet host domain name with one or more Regsstratio) 



CXV A000107L006 



{RR) of differing types, ihe most common being an address (A) record (sash as 15.144.8,69) and snaH I 
exchanger (tviX) models fused to identify a domain host configured to accept eiactronic roaii tor a | 

provide the domain name translator* service; no single DNS server contains more than a srnaii part of the sj 
bi ^}i->f v t-t* -n «•* v n~ v ~ dt v v * » s Mhi "iMut » | 

is. For present purposes, the rmm characteristics of the DNS of Interest are: | 

The host name space is organised as a irse-olroetured hierarchy of nodes vMi each host having a | 

alphabetic character and is folicwed by a sequence of aiphaoatic characters or digits. The Ml or "folly | 
qualified" name of a host is; the string of node iabels, each separated by a >: . " : from the corresponding | 
leaf node to she root node o! the hierarchy, this latter besng represented by a terminating ". * in the name, sj 
Thus a host machine "fred" oi Hewlett-Packard Laboratories h Bristol, England wri! have a fuiiy qusitfied 4 
domain name of %ed.hpl.hp com. K (note thai if a host name does not nave a terminal " . * if is interpreted | 
relative to the current node of the naming hierarchy). | 

Each bos* has one or mors associated Registration Records (RRs), ~ Them are a plurality of ONS 1 
servers each with responsibility for a subtree of She name space. A ONS server wis boid RRs for aii or | 
past of its suhtree - in the latter case it delegates responsibiiity for the remainder of the subtree to one | 

or more farther DNS servers, A ONS server knows the address of any server to which it has delegated i 

responsibility and also tre address of the server which has given it the responsibility for the subtree it | 

manages. The DNS servers- thus point to each other in s siasdursrsg refieding ihat of the- earning | 

hierarchy. ~ An application wishing to mate use of the ONS doss so through an associated "resoiver* that | 

knows the address of at feast one ONS server, When a DNS server is asked by this resoiver for ao RR of 4 

a specified host, it wil return either the requested RR or the address of 3 DNS server closer to the serve? | 

holding the RR in terms of traversal of the naming hierarchy, in effect, the hierarchy of the servers is | 

ascended una! a server »s reached that aiso has responsibility for the dorn»;n name to be resoived; sj 

thereafter, the DNS server hierarchy is descended down to the server hording ihe RR for the domain | 

The ONS uses a predeserrnsnaci message format fro fact, it ;s She same for query and response; and uses 4. 
the IP protocols | 

These ci>a?«05eristws of she DNS may he considered as defining a "DNS-typs" system aiways allowing for 4 
minor variations such as in iehel syntax, how the iabels are combined {ordering, separators), the 4 
message format details, evolutions of the IP protocols ate. | 

Due to ihe hierarebicai naming structure it is oossrhie to deiegare rssponsi»;iity for admioistermg domatns i 
(subfress) of the namta spats rsourssveiy. Thus, tne top-isvai domains are adrn;nissam« fey interNsc {these 4 

corsntry oomairss specified by standard tvvo-ieder codes soch as tf, 'uJt'. 'fr* ere; At the ne>it ievei. by sj 

way of example Hew'tett-Packard Company is responsible for aii names ending in 'hp.ooni' and British | 

Uriiversihes are ooteuveiy- responsible for aii names ending in 'ao.uk' . Oescerjding further, and again by 4 

way of exampia. administratiors of she domain "hpl. hp.com' is the responsibiiity of Hawte it- Packard ::j 

University of N8vro3st!e-upor?-Tyr(e. | 

$ i i i v t,^<jsot i <9 m-i i h ! ! >-<>* fet P \ r i if >i | 

The host domasr; name to be resoived is V.y,oe\v«3stie,ac.!.ik', s hypothefscai machirje at the Unrversity of 4 

Newcasiie, United Kingdom. The query is presented io the DNS server responsibie for the "hpi.hp. com" | 

sub?fs?i. This server doss not hoid tna reqn&sfsd RR and so responds with the address of the ^com" I 

DriS server; this server is then queried and responds With the address of the 'com' DNS server which in | 

< f f ->r h •> ism to "il f N <! r-ti ""ho <u » t- \ t> s ^ ^ ^ i>t \ 
^.»n. t -i- :.e^-,istt- s;nk &-:>.<=>: !f-pop;1s v. >■}-. • --.^ R n ft":« f ^ tht- v. sr- ,ss o l r^- : 

This socks extrerneiy inefricieof, hut DNS servers are designed to boiici a dynamic cache, and are | 

1 o .c 1 i < ->r ! f ! f ! < < - m 

take piaoe. in this case the 'hplhp.com' DNS server wiii know the addresses of severai roof servers, and 4 

wiii iikoty have iho addresses ofW and 'ac.uk'' servers in its cache. The firs! qoery to the 'hpi.hp com' | 

address ot the 'newcastie.ac.iik' server, and tre third query wiii return the RR in question. Any future | 

t 1 s tth \ •> •> \ j" ii \ i io b n 1 < iio C c < > v v >od) ^ ^ | 

retained in the K hpi.hp.corrf DNS server cache in practice names within a iocs: subtree am resoived in a | 

singie query, and names c-ut&ide the iocai subtree are resoived in bvo or three quenss, | 
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Rslherthan a resolver being responsible for oaf tying out the series of query Iterations required to resolve | 

a domain name, the rasolver may spectfy its first query to »e recurve in which case the receiving ONS 4 

a recursive query to s 'closer' DhiS server, snd so on), | 

if should: also be noted mat in practice each DNS server will be replicated, that is. organised as s primary | 

will normally | 

have one primary nameserver and anything up te ten secondaries - the Imitation tends to be the feme | 

required by the secondares to update thosr databases from the primary. The primary database is the | 

secondaries ate not simply standby secondaries but each actively participates in the DNS With dependent 4 

servers that point to it rather than to She corresponding primary. | 

DNS implementations, such ss BiHD, are widely available as a standard part of most UNIX systems, and 4 

can cisim to be among the most robust and widely used distributed applications sn existence. | 

Operation of the WVW Referring now to Figure 4 of m« accompanying drawings, access to the Internet | 

30 may be by direct connection to a network thai is itself direeiiy or indirectly connected to the Internet | 

such m mmngmwnt ;s represented by terminal 31 in Figure 4 (this terminal may, for example, fee a Unix 4. 

works istion or a PCi. Having a connection to the internet of ihrs form ss known as having 'networt; 4 

access' . Any entity that has; network access to the Internes may act as a server on the internet provided ft 4 

Many users of the WWW do not have network access to the Internet oat instead access the Internet via | 

an internet service provider, ISP, 33 that does have network access, in this case, the user terminal 34 will | 

v \ if if v if >h* o v -> J i o -> <. tf ■> > s i r> v i o e f x< ! a' < in > (f ■> | 

either SLIP (Serial Line interface Protocol) or PPP (Point-lo-Point Prosoool). These protocols allow 4 

Internet packets to traverse, ordinary telephone lines. Access to the Internet of mis form is known as | 

'diaiup IP* access. With this- access method, the user terminal 34 is temporarily allocated an IP address | 

during each user session; however, since this IP address may differ between sessions, it is not practical | 

for the entity 34 to act ss a server | 

A cornerstone of the WWW Is its abMy to address particular information resources by means of an | 

Uniform Resource identifier (URI) that wll; generally be either a Uniform Resource Locator (URL) that 4. 

identifies a resource by location, or a Unifoni; Resource Nemo (URN) that can be resolved into an URL. 4 

By way of example, a full or "absolute" URL will comprise the following elements: scheme ■ this is the | 

access scheme to he used to access the resource of Interest; host - the Internet host domain name or sP 4 

address; port - the host port for the (TCP) connection: abs-paih - the absolute path of the resource on the | 

In fact, the 'port' may a© omitted sn which case port SO is assumed. | 

Figure 5 of the accompanying drawings shows an example- URL for the Hewlett- Packard products | 

assumed) shs-path - Products , htrni | 

Thss M if 1 p : rt^co ? c.,sa-j a St.- fa»norwa pam.ioin R?h:r ^c aoa.n so - auu: « ...r ma 

drawings-, given s particular URi identifying a resource SO to fee accessed, a clsenl esfahisshes a | 

connection with she server 31 corresporsding to toe "host* element of the URi and sends a request to toe 4 

absoiuie path of the resource on ths server as identified oy S;e "afos-s^*" element of ins URi j: the 4 

on storsge 3?) and responds and this rsspenas may include an entity of a type identified by a MISffE | 

Ths two main request methods am 4 

GET - Thss meihod results sn the retrieval of whatever information tin She form of an entity} is identified by 4. 

the Request-UR: . It is important, to ! 

note that if the Request-URs refers to a data-producing process, it is the produced data which is returned | 

as the enfify in the response and not fee source text of ths process. | 
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POST - This method is used to request thai ihe destination server accept toe eoSty enclosed m ihe § 

request as a new subordinate of the resource identified by the Requesi-URi. The POST method can be | 
used for annotation of existing msouross, cwdsng a message to a buiiehn board, providing data to a 

date-handling process (for example, data produced as- the result of submitting a form), and extending a s 

In summary, the G£T method can be used to direct-v ret/reve data, or to irrggerany process th-atwsll s 

The POST method ss csed for registering dais and specifying to:s mstorxl s also effective to trigger a 

process trt toe server to harxJie the posted data appropriately. | 

The passing of iofotrosfe to a process triggered to run 00 a server using sitter ihe GET or POST | 

method is .cu?Teniiy dons according to an interface eaiied the Common Gateway interface iCGi). The s 

receiving process is often written in a scripting iangoage though this Is not essentia!. Typically, the | 

triggered server script is used for interfacing to a database Jo service a query Included in a GET request. | 

Another us®, already referred to, is to append data associated with a POST request to a database, | 

Other important factors in the success of the WWW is the use of Jh® HyperText Markup Language | 
(HTiv-L ■ for representing ihs makeup of documents transfer i«d over the WvVvV, and toe avasisbiiiiy of 

client termini to present them to a user. Basically, HTML is used to identify each part of a document. s 

^'it^vi <ie . qiji> 1 « >. t s. v « j t ^<rho ^<st five » Jse > e ) v to h* to ; 

display each document, pert. However, HTML is more than this - U aiso enables s URi and a request | 

« to ^ r * ^ •?•> s s «- <• *> on "fMt,! rU^t toot Nik o ^ "ar .. s ■. -> - o ..#1 r re -,v ^s 

when: a user poiote to and clicks on that element, | 

She resource identified by the URi is accessed according to the scheme fprc-tocoi) and request method | 

specified. This sn^angament provides a hyperlink tern one document to another. Using: such hyperlinks, a | 
user at a client terminal can skip effortlessiy from one document downloaded ton a server cm one side of | 

crested fey one aumor may induce a hyperlmk to a document created by another, an extremely powerful * 

Hyperlinks are not me only intelligence that can os bust mto an HTML document. Another powerful a 

feature is the ateity to m in a downloaded "Form" dooumsnt 00 soreen and then activate a 'oommft' | 

graphical b«gon in order to have the entered Information passed to s resource (such as a database) | 

doslgned to colioct such Infofmatlon. Thi$ is achieved by associating the POST request method with the | 

'commit' button together with the URi of the database resource: activating the 'commit' button results in | 

Another powerful possibility is the association of program code {generally scripts to be srttetpreted} w&i 1 

partlotjiar documents elements, such as graphical buttons, this code being CKOcutod upon too button | 

then running ihe code. | 

it wiii be apprebfated by persons skilled In the art that HTML is oniy one of several currently avaliabie | 

scripting languagss delivering the functionailty outiined above and it may be expeeteo" that any serious 1 

Web browser will have built-in support for inoliiple scripting isnguages. For example, Netscape 2.0 | 
supports HTML 3.0, Java and UveSoript {the latter besnu Netscape proprietary scripting. Language). 

The irnportancei o? the tole of jhe graphical Web browser liself shouid not be overlooked. As well as the s 

sbiilty to support mu-ltiple sef'spting farsguages, a Wen browser should provide built-in support for standard «s 

media -types, and the ability to | 

lood and execute programs in the ciisot, smongst othtsr features. These browsers may be viewed as | 

operating systems for WWW Interaction, | 

^ c- ^ •> \ t \ ■> ^ > - o -* t -> -t •> - -> ! • ^ •> " " " 

reassembly at the receiving terminal This is an example of a communication service on ihe Internet. | 

Conversely, it is possible to point to a variety of information services provided over too telephone system. | 

such as the Minstsi system widely avaliaole in Francs, However, these encroachments into each anothers s 

s pose no real threat to either Ihe internet or the public telephone system. | 
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namely the use of 3 modem Sink over the PSTN from a user soropyier 34 to an Internet service prowier | 
33 In order to obtain diatup iP accesrs to the interns;. This cooperative use Is of a very simple nature, | 
namely the se-ftsrsg op of a bearer channel over the PSTN for subsequently generated Internet traffic: ihere sj 
is no true interaction between the Internet and the PSTN. | 

by wtoeh an internet user with a sound card in his/her terminal computer can mske a vsxce call to a | 
standard telephone anywhere in She world. This Is achieved by transferring digitised voice over She | 
Internet to a service provider near the destination telephone; fhis service provider ihen connects info She : 
loos! PSTN to access, the desirsd phone and transfers across srsio the local PSTN the voice traffic | 
received over the internet. Voice input from She eaiied telephone is handled in the reverse manner. Key to | 
this service Is the ability to identify the service provider local (in telephony charging terms} to the | 
destination phone. This afrengemeat, whilst offering the prospect of competition for the telecom operators sj 
for fang distance calls, is again a simple chaining together of the internet and PSTN, if may, however, be | 

internet caking party on the progress o? cass sot to she damnation telephone over the PSTN iocsi so that 4 
telephone; this feedback need only be m terms of whether or no* the call has succeeded. | 

t t t kt*j^ ^ >» b ( h h» u (t i o 3 u „ 1 \ 1 4 ^ a i „ t : 
at a very simple level | 

It is an object of the present invention io overcome certain of the drawbacks of the present | 
tmptemeoiafeon of iU services in telephone and other Seis communication systems. | 



users of a switched telecommunications system that sndudes a service control subsystem for providing a 

service control upon receipt of a service request, the method including the steps of: | 

is) - provisioning at least one server connected to a computer network with a plurality of service resource | 

generally accessible to users of the telecommunications system out logically distinct from the tatter, and | 

the service resource items relating to setup control for bearer channels through the telecommunications | 

(b) - providing access to said at least one server from the service control subsystem and, upon the | 

service control subsystem receiving a service request including s said predetermined code, causing the | 

=;ar* ..ontf 1 *• v N\<sts> ^ "1 acrs -n the app*v " ak sou or -tri^* st - rvir -n<t-M | 

corresponding to the predetermined code included in the request in controlling set up of a bearer channel | 

through the telecommunications system: and to) ■- enabling access from the user terminalis over the | 

computer nefcwrk to said at least one server whereby to enable servss© resource items held thereon to be | 

accessed from the user terminals and thereupon used in respect of setting up a bearer channel through | 

the telecommunications system. | 

Preferably, the includes me further step of: (d) » accessing from a user terminal, over the computer | 

that parly or service. A service resource Item may be accessed from a user terrntnsi in step (d) prior to | 

resource item being used to automatically initiate a ccit^municstion through the seisoommunieefion 

system. Alternatively or additionally, following initiation of a communication through the | 

ttr>t *»e ;-,e ten n *-H> d > b« S«-«H! ^ >* 1 ^fmt^sfw ^ ... 0 urj | 

The service centre; system may access the appropriate service resource item in step (b) eilher over the | 

computer network or by a separate communication path, | 

Advantageously, she service resource items ere iocatabie over she computer network using corresponding ?: 

corresponding URi. Hie service controi subsystem can aiso access the eeivsoe resource items over the 1 

computer network using the corresponding URi®. in which case step (b) wM include the subsiep of | 

translating a said predetermined code included in a servioe requesl into she URi of the required service | 

resource stern. Access to resouj«e items from the user terminals may be done starting Mb the | 
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owesponding predetermined codes in which ces« step fd} will aiso include the substep of iransfatsng the 4 

predetermined cods concerned into the URi of the associated semes resource item.- This subsiep of | 

translating the predetermined" cods Info the URf of the associated service resource Item may he effected | 

by o ol the following: methods: | 

a direct mapping where the predetermined code corresponding substantially to the URI; mampuiaLen of 4 

p:mteiertr::i'ied codes and t.tRss, the association tabts being held on at least one database server j 

connected to said computer oetwor k, A preferred method of effecting the translation aubstep is by Sock up | 

respective names, herein referred to as doma:rs names. ?>y wh:cb the records can bs retrieved, these j 

domain are such that ihey can be derived, at least parfiaiiy, by parsing a; least a substantia! portion of 4 

n f o i ft ittiit 'u (1 s o q >1 It *« fK v J* | 

he derived given the latter, the derived domain name thereafter being used to retrieve the URi of the | 

required semes resource item from the database system, | 

one aerver may farm pad of a ONS-type distributed database system 'with the ssrvsce resource stems | 

being heid in records associated w*ti respective domain names by which the records can be retrieved, in | 

this case, the service resource Item is accessed from the user terminal in step (d) using the | 

corresponding domain name. Of course, the service control subsystem may also access the service | 
Mt < h < n h < * ■■ >. >p v. o >=■ - - h< v > 

code included in a service ree-yesf into at ieast a part of the domain name of the required servlee resource | 

starting from a said redetermined code which is then parsed to form the appropriate domain name. | 

The telscommuoi cation system may be a telephone system with each sad predetermined code being one 4 

of the fofewing, namely, the telephone number of the | 

calling party, the telepnone number of tne oaiied party and a number input by the catling party. 4. 

As regards tne nature of the service resources, these may be of the following type : — service logic 4. 

imeno'ed to be execoted by the corresponding sstvsr coon being accessed 'with the result of this 4 

execution being returned to the access ing entity:; downiosdabie service date which upon being accessed | 

is intended to be downloaded to the accessing entity; downloadable service- iogic which upon being | 

accessed is intended to be downloaded to the accessing entity for execution thereby, | 

Preferably, where URis are referred to in the foregoing, those UR:ls are URLs and/or iiRMs, Furthermore, | 

the servers referred to are preferably HTTP servers. 1 

it is to be understood that reference: in the foregoing to the computer network being iogicaiiy distinct from 4. 

the teieoomn-iUnicatsons system is not to be taken io Imply that there Is physical separation of the two | 

indeed, there wiii frequently be joint use of the same physloai infrastructure. Furthermore, not ooiy may | 

bearer channels set up In tne telecommunications system share the same transmission medium as the | 

computer network, hut such a bearer channel may act as a pip® for traffic across lbs computer network. | 

As regards the computer network being generally aecessibie So users of the telecommunications system, 4 

this shauid not be construed that all users of the telecommunications system have such access or can get 4. 

such access; rather. If should be understood as meaning, that a significant proportion of these users have 4 

or cars obtain access fc the computer network. The intention Is to exclude computer networks thai are | 

dedicated to the management or monitoring of the hearer network and effectively form part of the | 

telecommunioaflons system itself, | 

By way of example, sn one preferred embodiment of the Invention, the computer network generally | 

... vU» - ^ := to y)! V'tt US V> •! J V O V s* ste t i v. t X! * V j - i [■. ■> ' ~ t »«i v. d h« 

>. s v " > t. sr. "s ' ^ "«t , a kv ; 

system. In another embodiment, the telecommunication system ss a private system including a PASX. and 4 

the computer network is a LAM. | 

Brief Description of the Drawings | 

Embodiments of the present invention will now be described, by way of non-ismitlng example, with | 

reference to the accompanying diagrammatic drawings, sn which: .Figure 1 is a ssmpiihad diagram of a 4 

standard PSTN: 1 
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sit N -^"iCe ' ^ - - « ^d ^ v.^<f 

he DNS of the 1 

internet; .Figure 4 is a diagram Ifastrsteg the functioning of the World Wide Web; . Figure 5 is a diagram ?: 

?; I 19 \ r ai .. *^ x.a ,1 , \l f g j'i- 6 - ) 1 sgj.. ^ " ' i )> - i n ? ' x w s ' ' 

which service resource items are held on HTTP servers accessible both by the service control subsystem | 

of a PSTN and by Web users; .Figure 7 is a diagram itetretmg the processing of a service request by the a 

SCP of Figure 8; .Figure 8 is a digram iustratifso. the format of a resource code used by ihs Figure 8 | 

SCP when accessing a senses resource item: I 

service resource in the case where ihs service code incfedss an RRi past; .Figure 11 is a diagram | 

by a parsing of a predetermined ssiof telephone numbers; .Figure 128 is a diagram depicting the | 

incorporation of ths telnarae space without fragnicnfasion into ths ONS; | 

.Figure 12C is a diagram depicting the ince^orsto ©Hhs tsiname space in fragmented form info the | 

DNS; .Figure 13 is a diagram illustrating the overall operation of the Figure 6 embodiment in providing a | 

,F:gors 14 is a diagram ittusiraang the overall operation of trie Rgure 5 embodiment when utilised oy a ?: 

. ^ >i is- i " . v , < ihrv N i iicoo'-c x <. - rc - ' o -c s A > e- - ' - 

Figure IS is s diagram iiiiistrafing she overall operation of snotner embodiment of the trwemtcsR sn which s; 

sn interlace- ss provided between the PSTN and ihs internet for telephone traffic; .Figure 16 is a diagram | 

illustrating the overall operation of a further embodiment of the invention sn which a call setup gateway is | 

provided between the | 

Ini t .. iP< < r> ? I M ^ i 1 1 ■•ad ago i u i k irt^ >. \ % o o % * ■. > ■■ I i uriher | 

embodiment of the inveofSors in which a freephone service is implemented for Web a sera; arid .Figure 18 | 

is a diagram similar to Figure 8 liiusrrsiing the provision of e distributed processing environment for a 

interconnecting elements of the service control subsystem of the PSTN. | 

Best Mode of Carrying Out the invention | 

Figure S illustrates an arrangement for rhe provision of services in a PSTN oonvsntirsnaiiy comprising sn | 

v -\ ! * «r tif- t 14 ll! s- *\ } «\ v. <9 ^ «^ f >f il i« v. ^ i I 

assoesaied fPs). ah access network 1 1 cenrjeciing cuatorner pairhiss equiprnanf (here shown as | 

toiephoees 40 > to the oetwark IS, and s service control snbsyston - ! 42 incfedsrtg at least one SCP for s 

a PSTN is highly diagrammatic. | 

specific service fcgie en particular date according to informatroo contained in the sorvioe request and to | 

send back to the reqwesting SSP appropriate instructions for effecting call set up. A service request is | 

generated by the SSP m response to predetermined trigger conditions being met at § trigger ohaoK point, | 
> » » o» N g ■» c rxre^ - v K\ ofKc t >»v. v' e *hs" a>i in ^ v.» u*. ^ % eie 

trigger conditions have been downloaded to She SSP from the SCP then it could be said that the SSP is | 

responding to an iriforrnation request by the SCP wheri contsoting ths SCP vpm the trigger conditions | 

being met - however, in the present specification, this initial cornrnuniestion from the SSP to she SCP wsii s 

be referred fo as s "service resjuoijt") | 

The SCP 43 is afsc pjxwided wish a network access interface 44 to the Internet 60 sn order to make use of s 

certain service resource jjems 49 raise referred to below simply as "sennce resources"} during fhe course *: 

WWW pages on HTTP servers 51 {more particularly, on service rssocrcs databases S2 of these servers | 

51 ). The WWW pages containing these service resources are referred to below as "phone" pages. The | 

or URNis {for convenience. She more genera! term URi will he used tiereinaftsi to mean lite Internet- 
resolvable indicator of the location of a phone page). | 

The service resources may be service fooic or service data and may he used by an oShsrwiss standard | 

service logic program: running on fhe SCP, by accessing fhe phone page of the required resource using | 



CXV A000107L012 



control and date associated with a particular sen/ice. in this esse, the service logic program running in the | 

" 0* 0 0 < t(. <.* <. c < \ of < 

service resources access and to return the results of this access to toe entfcy that made ihe service | 

request, in fact according to this approach, the SCP could fee Irnplernertfad simply as a pisiform for | 

fetching md executing phono-page service | 

logic and wouid not need to have the corapisx provisioning and roanagsroeni systems for such logic as is | 

required by standard SCP platforms SCPs cosid ibm become mors ubiquitous, possibly being associated | 

wiih every SSP, | 

et,. i» tn * » P"> v -J^ ^ e e x sr e t »o>* of * «vr e re i \* 

massage (step 100), SCP 43 decodes ihe TCAP'iNAP message structure in standard manner {steps 101 | 

SlP, to handle toe request fstsp 103), This SLP s& then responsible for looking up the URL of the required * 

service resource as determined from information contained in the service request (steps 104, 105). For | 

sxampis. if the service request relates- to a calied-party service, then the required resource vffi be | 

H. « -. « s <■ x <: n o%.> i ss »rtiin »>. or* •...-.> » t<s \ it <.e | 

of an HTTP request message) is sent ever the internet to the corresponding server holding the ciasired s: 

service resource (step 106}: a correlation ID is also passed with the resource request to snabSe a | 

response fern the iarter to be linked wsih She appreciate SLP instance. A timer is aiso started ( step 107!. s 

stop 10$';, then the response, which ss usually m the form of a destination nunioer. is supplied to the s 

appropriate SLP as Identified using the correisrion ID passed with the response (step 109). An iNAP/ | 

TCAP response message ;s then prepared and sent to the entity that mads the original service request | 

(stops 1 10 and 111} after which the SLP instance :s terminated (113). | 

default destination nurobsr) may be looked up in the customer resort! and put in an INAP/TCAP message s 

and sent back to the requesting entity (straps 114 to IIS) The SLP instance is then terminated {1 13). | 

Locating & Accessing Service Resources | 

v '- •>»}"> s«i ^ ^ if i " t \ j a ph>- *| t <it« " ^htii i <" \> rr * rt 

6 by resource access isfook 48. Block 46 includes URS tialern>inatic>n t>iock 4 ?' tot dstasminsng toe URi of s 

the phone page containing the desired resource on the bas:s of parameters eassed to ixock 46. Using toe s 

URi foterned by brock 47, the resource scosss block 48 ihsn accesses the phone page of ihe required | 

service resource 48 over the internet through interface 44. | 

Resource Co&m - it is posssb-s that mors than one service resource is associated wiift 3 panicuiar s 
tsiepnone number: in tnss case th« .-«sourcs access pSock 48 wtii ne«d to knew additions: intormatson 

(such as current point- in-caiL pic) to enabSe ths appropriate service resource io be Identified, if the | 

service resources associated with a number sirs iosated on different phone pages, then the additional | 

information is asso passss io the URS detsmiinarion biock 4? to snabis ft to mum tne URi of toe a 

. .no . o ; h i * p qi 1 ui< . ^<tot> > firt ^ v ..t «'.\t«^j"v\ . t ^ * >i ut ^>>i ofae | 

located on the same phone page. In this case, the resource access block 46 nses the additions; | 

InformaSion to pass a resource- identify ing iparameter vrrSh its access request to ihe phone page | 

concerned; it is then up to the functionality associated with toe phone page io access the correct service | 

Thus, each service resource can be considered as being Identified by a respective resource code 54 (see | 

Figure 8} made up of a first pad Ul ("URI identifier"! used to Identify the URi at which fha resource is | 
located on the intemst. and s second part RRi CRsistive Resource idenhfier'') used to identify the 

Resource Access ~ Where ortSy orse service resource 49 Is located on a phone page 58 identified by a | 

un:goe URL ti^sn the resource code 54 simply comprises toe Ul, generally either a telephone number *: 

atone or a telephone numoer pius a pic parameter (see Figure 9}. in this case, accessing a resource | 
simply snvoives mapping the whole resource cods M into the oorrss ponding URS (process 55) and tnen 

send-ng a request 5? to the corresponding phone page SB, this latter itseif const;rnfeng the deatred servsce ?: 

msouros 49, The resolt of accessing resource 4& is then returned sn response message 58, | 
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s code 54 composes both a Ut ami RRi. the Ui generally being a telephone number and the RRi a | 

pie; or other parameter tor distinguishing between tea co-located resources. In this case, accessing a | 

resource involves mapping tee Ui past of ths resource cods §4 sofo the corresponding URI (process 55) | 

and then sending a request 5? to the corresponding phone page (process 58), the request inducing the | 

RRi of She resoun-.o code. The phone page 58 includes functionality 6* for accessing the required | 
resource an *® bam ©t tne RRi in The request massage. The result of accessing the required resource 

49 is the?; returned in response message 58, | 

An sitamafiva to the Figure 10 mathod of accessing s service resouce that >s oo-iocsted w»th otter 
resources oo a phone page, would be to Btrieve the v,<hols page across the internet simply using the URI | 

V >. f r< h« I [ >~f> ®f® X ifti A> U!X fit.' 1 .Xt ihe de 1 - -d <^„.-.fC<: ,> t f 1 d 1 - • it 

RRi. | 

URI Determination from Resource Code- - The implements*©*! of the URI determination block 47 that a 
x v ■> > v o ^ e ~ s n > i i ■> ■> * "t -X" ■> \ ■> o > t c > c fv t if«f 

which are described below: | 

Direct input | 

it would be possible, though not nesesser% convenient, to arrange for the csiiing party to input directly | 
"m t*w iii.'R T"v >- ■> taj r. a h r ay Hit*- -xiM-h ^ jst ' err -1 , <^<- o* ^R rerv ou\ " 'the 
form of a host domain name or host IP address > plus she path competent of tne URi. For example, m the * 
case where the phone page of a called party is to- he accessed, the calling party may input the URI of the | 
calisd party sod. indeed, this input may snbslite to for she normal input of a telephone number. A leading | 

where s user crtiv has a standara 12 mv leiephons, | 

icpt.it of hc-shdomaift names and other URI etsn-tants roquirinrj alpha characters, wis; need to be done | 
using one of the standard techniques tor alpha ;nout from 3 phonepad isuoh techniques are already used, a 
for asampie. to enable a catling parry to ''speif out the name of She cansd party'!, it would also ha possible s 



f i *~onu ^< o h f t o 1 >f> 1 U d a <. d 0 ; is h 
possible to compute a s»rfespond:r5g URi; »n ffxs case, this compulstjcan would be the f>asponsib:i:ty of s 
biook4?. I 

Association Tahie Lookup | 

Probacy tha srnpisst impssmsntate? for the hiock 47 is as an association tabis (aithar in rrssmory or held s 
on database disc store 48} associating a URI with the Ui: pari of each resource code. A potential problem | 
wstf s this approach is that e sen/see sesoarce may be required for a caiied party nurrsber on the other side | 
of tn« world wpsch impfiss s rigorous update r&gsms b&mm PSTN operators worldwide m ordar to kasp s 
t i or o li K Mult» >i ) i <? o n <. ^ " t ft"B fo^to of 

ijistvfi ^ o o siK nu if ^ > >^ ^oj; t i oc-|!i > > c ■< i w v | 

similar So 800 numbers). | 

DMS-Type Lookup An astamstiva iookup solution is to usa a hiararchioaiiy-structursd distrsbuiad database s 
system, s:mssar to {or evers part of) the Domain hiame System (Ds\;$; of the intsmst, in order to resoive the s 
tit part of a resource cods to a corresponding URI. This approach, which will be described in mors detaii | 
oeiow, would typically involve databases maintained by each PSTN operator for Its numbers witrs which | 
URis are associated. Tttass databases would be acosssihie hy all PSTMs through a network such as the | 
Internet with resolution requests feeing pointed fo the appropriate database in a manner similar to the | 

Domain Name System, in this case, She block 47 is constituted by an appropriate resolution program ! 
arranged^ to request UI re&dofiofi over tee Internet through interface 44. | 

Before describing a DMG-type iootup ^,-,p: e rnersiaSion for the URi deiefmioaiion block | 

47, some furmar general comments are approphate. VVhaiever method Is used So determine the URI, | 

certain sirnplifioations are posssbfe if feted constraints am placed on the URis- per-rahed. in particular, A | 

is not necessary to determine all components of an URI in the following oases (I) A caff of the URi path | 

component can be mads standard tor all service resources, this standard part being simply added by the | 

biock 4? once toe rest of the URi has oeen determined. For example, where a roaming number ss to be s 
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ioofced up, it may by convention oe held m a fife "roam" in a subdirectory lef of a subset leer's 
directory on a particular server, fr» this case ih© URi hast component and she subscriber-unique pari of the ; 
path eornpcttarit are first determined and then the remaining path pari viei/roam* is added, 

si;} The URi path component can be arranged to be the same as a predetermined part of the resource 
cods, tr» block 47 needing only to <s«s&tmine the host, component and then adci she pa*. For example, 8 i 
may be agreed that the path must always arid with the telephone number concerned, or sufficient of the 
i tr> p di \i \ ■> j th > c »n »•* s ■>!>"->!"> in 

The path may also include standard components to be added oy block 47, 

(iil) Blocks of telephone numbers may have their corresponding service resources located on the same 

componem. of the URi; m \hm case, the path component can conveniently include a« or pad of each 
telephone number: 

This situation implies a Eight degree of oonirol by Ihe telephone operators and does not offer the 
telephone wt the freedom to choose the host s®rv©r on which user places their phone page. 

Another general point worthy of note is that however the UR! is determined. She host component of the 
LIB' may be provided either in the form of a hast domain name or 

s host IP address. Whore the host is identified oy a domain name, then a further resolution of UR! host 
as an IP address. 

Where a database, lookup is used to provide the number So URI translation, mis database may he 
independent of, or combined vrtth, a customer database containing other customer-related information. 

UR! trans-arson information wxsejy available, and on the other hand, the possible desirability of restricting 
access to other customer-related information. 

DNS-Tvp® UR! Lookup 

A Dl^'o iypc Soi^up «i niosnc-ni :,::•>•• for th--> < iR' os-icrm "a - on oo» 4? wl! no* no --escifhec, in s<m'-=' 
detail for the case where the til pari of the resource code is a telephone number and there are no 
constraints on the URL thereby requiring both the frill host and path components of the URI to bo returned : 
by the lookup. A key pars of the overall process is the formation of She equivalent of a host domain name I 
from the telephone number of interest; this domain-name equivalent: Is then resolved into s corresponding \ 
UR! by s lookup mechanism which in the present example is identical to that employed by the DNS 

Implemented}, 

The nature of fhe DNS has already been described above with reference to Figure 3 when the term "QMS- : 
type" system was also introduced. For convenience »n the following a DNS-iype system organised to 
provide a telephone number to URI translation facility will be rsferreei to as a "Ds.:hs K system (standing for \ 
"DNS-type UR! Server" system), 

~> K c f •> i tin ■>!* 'If \ } st 

c in ii i ^ b t i s a 5k ^ f» So > > fwnot r> u' i^i" iK v 
domain names for fhe telephone numbers of interest is referred to below as the "teiname space"); and 

- for every host domain name In the host domain space there is a Registration Record held by the Buns 
system containing: the corresponding URI 

Figure 11), is first parsed to form a host domain name (step 120) and then passed to the Duns system 
pllustrated in Rpurs 1 1 as provided fey me DRS itself* to retrieve the RR with tne corresponding URI (step : 
• 21 1 Following on from ihe URi lookup, It the URi returned nas its boss! component as a domain name, 
the DNS is next used to derive fhe host IP address (step 122); this step Is, of course not needed if the 
host "component is stored as an IP address in. the RR. Ths URI is then ussd to make a resource request 
to the appropriate server, passing any RR! pan! of the resouroe code 54 (step 123), 

There are a number of possibilities at the fop level as to how a Duns system could be implemented: 
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{8} independent of the DNS., in this option, the telname space constitutes the entire name space to be | 

managed with Jhe root of the tearo space being the " , " mm® space root {see Figure 12A where the | 

ialname space Is shown hatched). | 

In this esse, the Duds system is independent of the DNS itseif. The Durls system could, of course, use | 

the same basic Infrastructure as ths DNS (that is. the intern®*} or an entirely separate network, Where ths | 

tefname space comprises ell ttse domem names corresponding to si! pubfte telephone numb-srs s 

worldwide, parsing 3 fell alternations! telephone number would give a fully qualified don-sain name. Of ?: 
course, the tsinams space cocki foe a K!«ai smaller sat of names such as these derived from insamai 

extension numbers mtim a company having worldwide operations, | 

(b) Unfragrnenf.ed Teinsrns Space within the DNS. In this option, the teinama space is 3 domain of the | 

DNS itself. Thus, where the tslnarne space comprises alt domain names derived from pubic telephone s 

numbers worldwide, the tsinarrss space could be piaesd | 

within the domain of the ITU, in a special sobdornain *tet, the root of the teinsm© space then befog "teS.ifu.s 

int. * (see Figure 128 where again, the hatched area represents the telname space). The respensabiiriy | 

for administering ;he domain "tsrlfu.mt. * would then lie wtlh the ITU. With this latter example, so form a «s 

My qualified domain name from an input telephone number, after she numoer has been parsed re form s 

the part of ths domain nsrns corresponding So ths structuring within the tsiname space, the tail "tsL itn, | 

int " is added. The fully qualified domain name Is men applied to me DNS and the correspond rng RR | 

record, holding the required URK is retrieved. As a further example, the felnarrse space could be all name | 

Hewlett-Packard in which case fee roof of the telname space would be | 

'1st.hp.com. * and Hewlett-Packard would he entirely responsible for managing this domain. 1 

fc) Fragmented Tefname Space within the DNS. In this option, the felnarne space Is split between multiple | 
domains of the QMS name space and the Duns system Is provided by the QHB itself. Thus where the | 
seiname space comprises all domain names derived from public telephone rtumpers worldwide, the s 
tslnarne space could he spilt between respective "iei* subdomains of each country domain; thus, as | 
illustrated « Figure 12C, she part of the ieiaame space corresponding to French telephone nurobsre a 
would have a root of "iei.fr. " and the pari of the iefname space corresponding to UK telephone numbers | 
would have a root of "tei.uK. 5 . The resconsabllity for administering each "tsl" subdemain would than fie a 
v*ifhf3<> ^unulsy v\ '.iin«i 'ate! e.wmpie to ?o*n .i kith, calst t-d ...emoiu vi* hosr inoct Silt-pi {out- 
number, the pari of the telephone number following the country code Is parsed to form ihe part of the | 
domain name with::-; a country l ter subdomasn and than a host domain name tail is added appropriate for 
the country concerned. Thus for a French telephone number, the "33" country code Is stripped from the 1 
number prior to parsing and used to add a tall ot'lei fr. " The tall appropriate to each country can be | 

company} wsih resnecswe DNS domains of "xcccom. " and "yco.oorii. " may agree to operate a commcsti *: 

Durls system with a teinaroe space | 

split between "feUoccom, * and "tel.yccconf . In this ease, any Y company telephone number input | 

from X company will be parsed so a fully qualified domain name terminating "lel.yoo.com. * and vice s 

sn to the parsing of a telephone number Into a domain name - In other | 

characters into the number to provide the structuring of s domain name. Of | 

so; ^ Ai-- t v , ^ > » ^) m<- i > x- - i - t 

«vi*55s op a telephone number to form a doma in name . Sy way of example, the telephone rtumaer a 
"44U4 745S8S7" which is a UK ncrnbs.- ■'counsn,> cotte "44") w:th a four dsg:t area cede f WH and s>y 

qualified dorrsain name derived from the telephone number would be; 456987, 1447,44,tel itu Int. | 
numbenncj piao and wtiere. as in the UK. area codes may be of differing sength the required knowledge 
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may need to fake the form of a lookup tabs*. White; this :& not a cornpiscated coropuMjonai task, it is a 

numbering pian and any ypdates. The second problem & that a six or seven digit iooai number « a ves 
ia?jge domain; itw&uld be preferable to create sobdornsins for performance and sealing reasons bat tl> 
is no obvious way of doing this. 



numbering ptans. in feet. there is no strong reason to follow such a scheme as DNS servers know nothing | 

detacminlsfic algorithm taking, fof example, 4 digits at 8 time to limit the size of each subdomain and | 

making it possible to 'insert the dots' without knowing the numbering pian concerned. So long as the DNS | 

For intern st son si nnrnbsts if vvouie; shli seem appropriate to separate eft the country codes and bo a hybrid 

parsing schema would be to parse the «m@i part of a dialled number according So known country codes ?: 

arid thereafter use a defer mlrjistic scheme (for example 3 ,7 or 4,8 or 3,3,4} to separate the digits . Of | 

.. -.e.. U i 1, t.f .. c on \ t'li ->n>j . 1 o \ . ifufe \ p. ,u ^ \ ?\ ,> v ^ch v do* c | 

can be maste! for example, to "QMS and BIND* .Paul Aibriz and Criket Lw. O'Reiiiy & Associates. 1992 s 

which describes how to setup a DNS server using the Unix 8SND implementation. The type of the RR | 

records is, for example, text. | 

if should: be noted that DNS fehels should not in theory start with a digit, it !his convention is retained, | 

then if is of course a trivial exercise when parsing a telephone number to Insert a standard character as | 

She first chasactoE of each iabei Thus a 4 digit label ol 2826 wuk) become *mZ&* where T ■& osed as | 

the standard starting character. | 

if vrtii be appreciated thai as with domain names, where an input telephone number is not the fuii number | 

domain narns m the socas domain. ' " ' a 

number into an URi wham the telephone number forms the fuli UI of a resource cods and the Duns I 

^ s. ( ^ j t v <i \ v ^ iMti *- ^ Pa i « > f ^ < | 

adapted to accomnxaJaia the various modification discussed above regarding the form of the Ui and what | 

parts of the URi need fo be looked up. For example, where there am a number of difTererfts service | 

part of the resource code, then the input telephone number will be used to took ap. not the fuii URi. but s 
the host component and that part of the path component up to the relevant subdirectory, the pic part of 

the Ui then being appended io identify the required resource iiie. | 

For smaii: iocaf Dam impiefnenfatiorss. it may be possible to have a singie server the impismsniatlon | 

should still, however, be considered as of a DNS type provided the other relevant features are present. | 

NaSuro of Service Resources 1 

Turning now to a consideration of the service resources 48. how these service resources cat! bo s 

provisioned onto the servers 51 wiii be described more fully below but. by vvay of presont example, tho | 

sorvioe resource or resources associated wsth a particular PSTN user Ondlviduai or organisation, whether s 

a caSing or caiisd patty) can be placed on a server SI over the intsmaiffom a user terminal S3 :n one or | 

(for example, an alternative number to be ined if the user's telephone corresponding to the nnmber diaiied s 

. c. -or-a- »hi." "Sii^'niM^ Co o na madt; t.cl« s>.v \ \c i.\v ; jo^« 

page of tiie us8!\ Ti;e phone page URI could bo a URL with scheme est to HTTP in which case the GET s 

method coyiid be used to rstrlsvs the divsrsion numhsr. Such an arrangement is snitabie if the phone | 

page Is only t» fee used for functional retrieval of the diversion number, | 

However, if the diversion number is to be visually presented at a user terminal S3, then if, may be | 

dtvsi^ion nuoiber can be arranged fo be retwsed into en existing displayed page thai already provides s 
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diversion number, an entity only wishing to make functions!; use of the phone page* couid be arranged to 
way of identifying the ihfosTo&fion 60 be extracted from the phone page). 

resource requiring explanatory material tor viewing, is to use an object- oriented approach to resource 
design, in this esse, the resource object would have two different access methods associated with 8, one 
for purely functional use of the rasouroe end the other enacting viewing erf associated explanatory 
malarial, if would ttmt be up to the accessing snSily to access the resource object using the appropriate 
object method. 

Yet another arrangement for providing for both viewing and functional use of the diversion number, would 
be to provide separate resources appropriately configured for each use, each resource having its own 
resource code (generally, both such resources would fee placed en the same phone page and in this case 
the Ul part of each resource code would be the same). 

Retrieve} of a phone pegs for use by a human user wiii generally not be as time critical as retrieval for 

resource could be HTTP, it may be advantageous for operational use to define a specie! "phone" scheme 
(access protocol jwbish would result in the server 51 using an optimised access routine to access the 
required resource (diversion- number, m the current example) arid respond to the accessing entity in the 

(at She server} with ihe result of this execution feeing returned io the entity accessing the resource: service 
logic downloadable from the server to the accessing entity for execution at that entity; end a logging 
resource for logging information passed to it by the accessing entity (or simply for logging the fast that is 

8y way of example, s service resource constituted by execute-in-place service logic can be arranged to 
implement time-of-dsy routing, ihe result of executing ihe service logic being the telephone number io 

hsjvv ->x u K t> c tt-d ah] si v ■> *h<9 ^i«c d=t v. f ~ AlUt^y* *- ^ atcn A e ai j e 
of a sen/we resource constituted by downloadable service iogse ts service logso for controlling calling-party 
option interrogation using the facilities provided by an IP. As regards the jogging resource, this can be 

Where each resource has its own phone page and the resource is present only in its unembelllshed 
functional form, then the HTTP scheme can be employed for access using the GET method for both the 
downloadable service logic and thesxecubon-in- place service logic, and the POST method for the 
logging resource if it is desired to provide an explanatory matertai with each service resource, then any of 

be placed on a respective phone page with its own URI. However, the preferred approach is So place all 
such service resources on the same page and use ihe RRI past of the corresponding resource codes to 

Thus if both a diversion-number service-data resource and a issne-of-day execution- 1 place service-logic 
resource ere pieced on the same phone page, she diversion -number 



Where cattiogf called party options are io be included in a service resource for presentation to such pari} 
then as already indicated, this can convenien% be done by constituting foe service resource as 

resource. 

the con-iPinebon of the two typos of service logic where the downloadable service logic ;s designed to 
interact with exacute-trvpiaea service togxs: using th is arrangement, the user can he presented with 
complex client-server type applications. 
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Example Usage of Service Resource | 

Pigurs 1 3 illustrates th« operation of a sarvice making use of a resoxircs on a server 51 . This service is | 

equivalent So a "persona! number" service by which a user vm be acees&sd through a Single, unchanging | 

number even when moving: between telephones having dlfrereirt real numbers. To achieve this, the user | 

requiring {his service (user 8 in fee cisrrent example) is assorted s unique personal number (here referred | 

to as the "Webter number ol 8} iroi« a set of numbers ail of which have the same leading number string | 

to sneble an SSP to readily Identify a diaiied number as a Webiei number. User 8 has a service resource* s 

45 on a dedicated phone page on HTTP server 51 . this phone page feeing located at a URL here | 
identified as "URL IB phone page}", 8's phono page when accessed returns the current roamis'ig number a 

H 'HI I * t d iii < i >vi « f-s ii > v , < ,tl => l UO t i | 

can be mamma by 8 {for example, from a termsnai 53s as g moves to a different phone. Mors i-Keiy is that * 

8'* phone page is an exscuie-ln-piacs service iogie providing time of iSay rooting, | 

in the presenf example, the association between 8's WebtsJ number and the URL of 8's phone page is | 

stored in an association Sable accessible So SCP 43. | 

Upon a user A seeking to contact user 8 by aiaSISng the Webtei nornoer of 8, the telephone 40 being used * 
sy A passes a caii set up request !o SSP 41 soc-rs that, m Figure 13 the bearer paths through the 

v. ^ M { « i. ii >- ( 1 ( th(( €t> ttit „ 3 Of: i. s „ ^ k<> > | 

SSP 41 detects the diaiied number as a Webiei number and sends a service request to SCP 43 together | 

with 8"s Weeiel number. SCP 43 on receiving this service request initiates a service logic program for | 

controlling translation of 8's Webfel number info & current roaming number for B; in fact, in ihe present | 

case, this program simpfy requests ihe resource access block 48 to access the service resource identified a 

by 8's Wsbtel number, {that is, 8's phone page 49} and return the result of rim access. To this end. biock s 

46 Srst translates 3's Wsbtsi norriber into the URL of S's phone page and then uses this URL to access | 
8's phone page over the internet (for example, using the 'phone* schama already referred to w&h a | 

u:iv. o! t ,t<. <-L ' s, «- » r« i xj^ o f c^r b - \r> 

being passea back to block 48 and :rt due course m»* number is returned to the SSP 41 wpsch ihen s 

saisistas completion of caii set up to ths telephone 40 corresponding to B-ieiNb. | 

of accessing service resources ov$r the Internet cao be appiied to all iypes of servicss, inciadlng both | 

mp e rwr \\ id f <e u>aii<:<, COO oc:>jbe> re^ 'jit si>j ■< jt.^ sss. :o a pnor>£ pag^ r«f 5.00: ;e •^on;-'if!.4e\i c\ | 
^ ^ i p > 1 ^ t- •> i ■j h > t-'t ^i>sr 1 00 t «' ■> c n 1 n\.(iics ic ^ 

if wiff be appreciated thai although ,n ihe Figure 13 example Jhe service •eguest from ffw SSP wse 

of triggers iocicding caiisng -party number, --aiied- party number, or somecrhsr nser sopus, such fnggers 

being possibiy qualified | 

:v cj S(?fv:p o^ieai tfot *^-i>p cii led-pa v f n., nb»t j^<* *o 0.' <s ^>.ssy ite>..e « o> nn^ng tor sros* | 

than a certain 8tm). 1 

x h t ( bj <. 1 1 ti n >x v \\\ v u i a | 

resource is to feSephoue voting, in this case. *aing She voting number causes ihe SSP picking up fife oali s 

Internet to register a vote after which the caii Is terminated. To minimise bottlenecks, a legging resource | 

could be provided at a different URL for each SCP, ;t being a simple mailer So collect and ooiiate voilng | 

from all these fogging resources- over the internet, if an SCR with internet access is provided at every | 

SSP. then the nsk of congestion Is grsarly reduced. | 

As already noted, a user's phone page may hoid multiple service resources in which ease the access | 

request from: the accessing: SCP needs to contain an appropriate RRS Identifying the required resource | 

fn the event that an SCP is So pjoviste bosh a traditional IN service to some users and an equivalent a 

provided in the SCP to ensure that a service request se appi'opriateiy ha^dlsd; such a lookup taSsie can ' 

conveniently be combined with ihe customer record database. 1 

resources {particulariy service logic defifisng personalised services!, it :s cteariy iogical for user 8 to want *: 

any PST ?^ operator he cares to use to access and utsisse sucn servioe resources. Tnss rs possible if tne s 
WebtePto-URs databases are availabis to ail operators. Thus multiple operators could be set to access 
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B's phone page or pages., if m operator deoiines to use B's phone pages, B can obvsemsSy chose not to 
use that operator (at feast where that operator provides a long haw; earner eon/ice subject to user 

v tjtU f Ui t i Jt tht vl W!. p ^ v.ifif'j' !K tf-lU *. >>< O' t 3 _ sSafjf',.) 

feature of PSTN operation. 




wiii next bo given as to how the service resources 49 ar» provisioned to She servers 51 and | 

vs am required: firstly, the service resource must he | 
service resource must bo notified to the PST& | 
lus any other condition such m point in csii) calling for 1 
■vided at the same URi. than the RRi values needed i 
a for a particular trigger condition, must also fee notified. This *: 

operator; registration is, of course, necessary to enable the association tables used by SCP 43 to be so! | 
up sod for tngger conditions tcj foe set in SSPs 43 For certain serves such as that described above with 

Figure- 13 example); instead, the PSTN operator siioeates an appropriate number to She user as part of | 
the registration process. | 

As to toe process of placing a service resource on a server 51 , how this is carried out will depend on the | 
sa^de at tne PSTN operator to the posses effects of such service resources on operators of tne PSTN. 

Where the service resource simply returns a data {tern to an accessing entity, then an operator may not | 

be too concerned about possible errors (accidental or deliberate) in implementing the service resource. | 

However, the operator wilt probably be much more concerned about the proper operation of any service | 

logic thai may he rammed by a resource; indeed, an operator may not permit such a service resource. | 

Assuming for he moment that an operator has no concerns s&out the nstnm or sropiemente'^ii of sen-ice 
resources, then how a resource is placed on a server 51 wtii isrgeiy depend on the nature of ine server ?: 
concerned. For example, if a user has a computer with network access to the Internet and this computer | 

\. 5* o <. ^ 1 .. ■. t < ; > •■> ! > i > r i, ^ - v ' f> i * t ' h m 

server has access over an iniasTial LAN. in both these iattar cases, loading the resource as a WWW | 
phone page doss not itself require internet access. However, if the server 51 is one run by an external | 

containing service resources | 

Except where a user's own computer sets as server 51 . placing a service resource on s server yyiii | 
generally involve clearing one or more levels of password protection. | 

As regards the origin of the service rescues loaded by a user onto server 51 . this may he generated by | 
the user or. parlfcniariy where tne resource includes sen/see logic, may be provided by a third party s 
(including the PSTN operator). " * I 

on operation of the PSTN, two approaches are possible. Firstly, the operator could tequire that every | 
resource (or, possibly, a particular subset) had to ha subject to a verification process before use, | 
' ( es thus 1 t )» t k > \ jb\t -jo 5 f 5 s r t r s | 

(except, possibly, for particular data items);: In this respect the operator could reguire that the resource be | 

possibly tor altering particular data rtems, as indicated above! A second, more attraetrve. approach to s 

minimising advenie effects by the serv:cs rerjources 4S, is for the operator ro provide stendard service s 
resources to which a jser oouid add the user's own data {and possibly make limited tnnchonai seisctsons 

In case where the resource inciudsd service iogicV: the customised rssourcs would then be loaded onto a s 

resource using an HTSviL "fotirf which a user couid download over the WWW horn the opsretor-cont/oiied | 

Information wouki foe 'posted' | 
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bsek to the s«w where the information would he used to produce a oj«$omised service resets re;© | 

thereafter placed on the ssw for access over the internet. An advantage of this approach is thai | 

vyuuation of the &sssxi.v ~es.x:ice *>f.-i ins opeutor is sv«„r-a 'eaou&sv eh'e„ted dr i<\n\ be noted mj* t | 

registration needs k> be done as 3 separate srx from having a service resource loaded on s se;vsr, then s 

using an HTML form is a very convenient way to implement the registration process). | 

From the foregoing it can be seen that whiist tie provisioning process does not necessarily require | 

feformaSon to be passed over the Inicmci. in many cases this wiii be the besi seiuSen, particularly if an | 
HT:v-L. form excrrsnqeo over ihs WWW can fee used io produce s customised service resource, it shouid 

the PSTN: operator controls the server. | 

V -nUCO !! >• I 1 8dV M ^ \ > 0< J <:! O "> O 3 < ^v! .. 3 ki >■ !! f U!i 

frequent basis (for examp-e, roaming number). Where the PSTN operator does oof place any controls on 1 

She service resources 49, then update is a relatively simple matter, only requiring write access to the | 

seiver concerned (as already invested, this will gsrieraiiy involve one or mot* levels of password s 

protection*. However, where the PSTN operate exorcises control ever the service resources, for example | 

by only permitting customissfions of standard service resources, such customised resources being loaded | 

on servers controlled by She operator), then write access to She service resource may be tightly controlled, s 

Again, so HTML farm may conveniently be used as the medium for modifying a data item in suet? cases; | 

c " t> [i fti"i l fjn"> fo ^ro^ iu ^ |\ >■ ,.■ or t c n | 

interface should provide a simple route to resouroe rrsodifisaticso, | 

For more complex updates, it may be necessary to go through a process simitar to thai, required for -rsstts- s 

provisioning. | 

Particularly wnere the service resources are held on a server Si controlled by the PSTN operator, s 

resource update wS generally Involve communication over the Internes, | 

Web User interaction | 

Consideration s.vi8 nest be given to other possible uses of the service resources heW in phone pages on | 

Web browser miming on terminal S3 to view B's phone page and discover 8% diversion number. As | 

earlier discussed, the diversion number may be passed So user A for display In an existing visual context | 

giving meaning to the nurnbsr, or may he pa&sas to user A with accompanying explanatory text. | 

»Wi-us'\ ocir-'pio , ent y< r ~j ~ ■nnc avn, t>-tf; so t ^ ^ppnrv 1w cwrno \>uo 4^ 5n | 

resohed. Further suppose fool user 8 bm a Web site v/ith severai Web pages whttsn In HTRC and each | 

pho««pag« by ste URL. Now if user A whilst broking (arrow 88) B's Web ssts over the WWW fs-om Lrser 

A's fermfriai 53, decides thai he wotid iike to caii user B to d:scuss some item of interest user A simply | 

activates the phono button 65 on the currently viewed page of 8, This causes B's prion® page to be | 

acoesssd using the HTTP rsquest "GET URL (8 Phone Page)" » sea arrow 6?, | 

whom It is displayed. An explanatory text concerning the number wlli generally also be displayed; for | 

example the text "Please oail me at foe foiiovving number: * could be displayed, foss text Pesng provided ?: 

either by the HTML script associated wifh Ins phone battel, or fmm the phone page when returning the | 

curronf number: In fact. It wouid probshly ho more helpful to provide user A, not only wish the current | 

oombet' for reaching user 8, buf also with ali numbers wh®i« 8 could be | 

reached together with foe times when B was most iiKoiy to bo at each number. Since this extra «s 
ir:tomiation is itfcely to be snbisct to frebosnt changs. tbe only seu?:bio way to provide the intomsabon is 

from the phone page Thus. B's phone page not onlv provides the current number for reaching 8, but also s 

a test tnst inciudes numbers and times subject to change; scripting B's phone page is,, of course, dona In | 

s way that ensures that variable date need only be altered in one place. | 

in a further example, B's phone page might Incinrie downloadable service logic for execution at user A's | 

terminal This is useful whom choices are to bo presented to a user, s-seh chose© producing a follow-up | 

fsmtiy phone page giving the general telephone number for a family Put also giving the user the possibility «s 
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Uw own ioiiow-up phone page, 



in #ws above scenarios, user A has beers presented with a number to call over the PSTN. User A can now I 
psek up hs standard teispbone and dsaf the number gi ver:. in fact, a complication arises If A only has 
internet access via 3 SUP/RPP connection over an ordinary. nan-ISDN, PSTN iim since, in this case. As | 
telephone Sne is already tied up with making internet secess when gateway 80 seeks So set up a call to 
A's telephone, with an ISDN connection, as two channels are available, Shis problem does not arise. One : 
way of overcoming this problem would be to haw user A's for mioal S3, after obtaining the number to sail I 
from B's phone page, automatically suspend its Internet session by storing any required state ^formation i 
{for example, current WWW URL being accessed) and then terminate its SUP/PPP connection to thereby I 

internet session, using: the stored state information to return to the point where A left off to call 8. An 
alternative approach ss lo operate a suitable rnutoiexiog modulation scheme on the telephone fens to A 
allowing voice and data to be simultaneously carried. A number of such schemes already exist. The 
PSTN would then need to separate She combined o'ats and voice streams earning from A at soma 

point and pass each to its appropriate destination iftse internet data being forwarded to the ISP providing I 
the SLiP/PPP connection for user A and the voice stream being passed to B); of course, data and voice 
traffic in the reverse direction would also need combining at some point for sending over the last leg to A's I 
terming!. 

Rather than A manually dialling: B using a standard telephone, another possibility is that user A's terminal I 

generally comprises a hardware Interface 70 (figure 14) to a lelaphons line and phone driver software 71 I 
for dnvixq ;rs irterfuee "0 in i *sp ^ ~e L< mpnS )t appl\\it>cu softw.ve vich -i* ;he v v .eb lfo^S; v ! A I 
could call no bis phone software end enter the required number or. preferably, A need only "seied* on 
screen the number returned from B's phone page and then pass It Into A's phone software. Indeed, 
provided user B knew fee software interface to the sofiwaie ?'l providing dialling functionality on As 
> m \ d s thv. t^ p 1 - -<t gt " s torn ■> \ y c < in o ■> ^ i-n^t > 
■ ':::-n.) 1 s np!v<n pon \ ;o *mr ng - ^ V ^ >'r pr>ct ^>u\ v o?ii ■> 5t m >- >" \s an ohc ra'no V> I 
placing a votes call, If A's terminal :s equ lped wrlh a suitable modem and controlling software, A could, 

specified in B's phono page as the number to be used for such transmissions. Of course, placing a caii 
from A's terrateai over the PSTN may be subject to the problem already discussed of conflict tot use of 

However the caii Is placed. If B's telephone corresponding to the number tried by A is busy, a number of 
possfbmfeas exist. Thus r? 8 has a phone page ;haf specifies a diversion number, and 8 has registered this I 
Berviica resource with the PSTN, then the diversion number shouid be aotornat-saiiy tried by tbe PSTN 
Howsivw, if the diversiori number resource has not: been registered with the PSTN, a busy signal wilt 
returned to A. Where A has pieced the oais through a standard telephone, A must now decide how to 
proceed and A may eiset either to give op or to refer again to 8's phone page to look up the diversion 
numhef and redsai using this number. If A placet! ths original 

nail using his terminal 53 then the latter can be programmed to detect the return of s busy signal and then : 
automaficaiiy look up B's diversion number and radial using this number. This functionality can be 
included in service logic downloaded from B's phone page and run on A's terminal. 

if A had to terminal his Internet session In order to free up the telaphons Sins for voice use, then referring I 
Pack 10 B's phone page requires a new Internet session to be started fin fact, this inconvenience ooutd be I 

for 8 was supplied). 

The service resource accessed on B's phone page upon 8's telephone being busy may, o? course, he 
options including, for example, B's fax or voice mailbox number, she seisofron of an opfeon potentially 

completed form wouid be posted back to server 51 and logged for' 8 to check In due course. 

Of course, it may arise that user A wishes to access B's phone page to find out. for example, B's current 
roaming number, but user A does not know the UP,! of B's Web sste and only lias B's Wsbts! number. A 
could just cell 8 through the PSTN ia which case the translation of 8's Webtel number to roaming number I 
would be aulomatioaliy effected (assuming B Is still registered for this service); however, A may not wish 
to call 8 straight away, but just note his current roaming number. In order to solve A's problem, the 
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Webtei-ro-URI association rab-ss previously osscnbed are prafers&Sy mad® accessible on internet 55): 3 ::j 

known address {for example, at a fcrxwn Web site;. AS that A. need now «So is to access this Web sfte | 

passing B's Webief number; B'es phone page URI will than be rammed to A who con then use si to access 1 

B's phone I 

c ^hi 1 0'\siis:<in o'.-x Li n<ude u rv t> j;o v .^»^ws v ehtei \ \>»? o | 

She assodaiion-iabl© Web site, | 

Sntemef/PSTN Call Interface | 

in tha Figure 14 scenario. A's access So the PSTN was through a standard telephone interface even 4 

though the aoiual (open of A's telephone differed from standard by being integrated into A's computer | 

terminal 53. Figure 1 5 titustates a situation where A, after feewsg suppiied wf*i B's currant roaming 4 

number as <n the Figure U case. esiis B vis a route that stats out over tha Internet and then passes j 

through s user network interface SO into the PSTN, Interface 80 is arranged to convert between ISDN- | 

type telephone signalling on the PSTN and corresponding signalling indications carried across the | 

Thus, upon A initiating a est) to B, InSemet phone software 81 in A's terminal sands call initiation ssgnaiiing 4 

©vet the internet to interface 60 < the address of which is already Known to A's terminal. At srtf.efts.C8 80, | 

She signalling is converted into ISDN- type signaling and passed to SSP 41 . Call set up then proceeds in | 

the normal way and return signalling is trsnsferras back throagn interface 80, overtha internet, to the 4 

software 81 <n A's termtnai. This software passes call setup progress mfOKnaiwi to tbs WWW c-rawser 73 \ 

' uh is,*! t on h > tc n -<j to I) it 1 < ■> - ■> " ^ c ,oh •< osf'-i 5 < o rr» | 

input is first digitised in phone hardware interface 83 and then inserted into IP pockets by software Si to | 

ira e"-e t» >- V vo ti ss v. e ^0 ^»>»v. ^\M> w e u b -> - >» v,at | 

IN services ears be provmd to th<s caff by SCP so response to a service request frorn an SSP 41 . Thus, if 4 

B's phone is busy, and 8 is registered for oaii diversion, SCP 43 on receiving a service request wsii | 

access B's appropriate phone page tor call diversion and retrieve the diversion number, if SSP 41 is not | 

> N t O - r ^ * > ' Ml . 1 . -. t N ! 1 c s i -m * 

In fact, iiniarfacs 80 can bs provided with fenctiensiity simiiar to an SSP to set trigger conditions and | 

generate a serVfes raquest to SCP 43 on tbass oonditions being satisfied. | 

Thlfd-Farfv a& Setup Gateway Figure 16 iiiostrotes a further axssngonwit by which A can coll 8 after 4 

receiving B's ammt roamiVsg number. In this cose, a third-pady coll soi-op gateway 90 Is provided that | 

intsrraces both With the intamat 50 and with an SSP 41. Conveniently, gateway 80 can be co-iacafed with 4 

ov <t * -< >■ v »^!»f> itv>i> 1 a-- « y>*„ x r i» t >n» Uj | 

coil between specified telephones. | 

Thus, upon A wtening so 038 8. a thirxl-^arty oaii selop request ts sent frorn A's terrnsrsas over the internet 4 

to the gateway 90 (see arrow 81) This setup request includes A's telephone number and B's current | 

roaming nuniber. Sslewoy SO first attempts to setup the cat: to A's telephone (which should generally | 

succeed - and thereafter to set up the call to B's identified teiephona. Once &» call is setup, A and 8 | 

ojmmunicale in standard manner across the PSTN . 1 

if 8% phone: had been busy, then any of the previously described scenarios may ensoe, | 

Gateway SO can also be arranged to make seivloe requests to SCP 43 upon predetermined trigger | 

oondltlons being satisfied. Thus, gateway 90 might ba sat to piet; up the busy oondltion on B's telephone | 

and iniisate a service request to SCP 43 lor a diversion numoer. However passing the ousy tr>diC3t«ot> 4 

back to A's terminai via gateway 90 is prefened because of the fSexibiSiiy it gives A regarding further | 

action. I 

via a SUP/PPP connection ovar an ordinary. non -ISDN. PSTN Sine since, in this case, A's telephone line 4 

ss already lied up wsth maksng internet access when gateway 90 seeks to set op a call to A's telephone. 4 

The soiotioos discussed In respect of Figure 14 (termination of Internet session: multiplexing voice and | 

Internet data on same telephone Sine) can also be used here. An alternative approach both for Figure 14 | 

and for Figure IS scenarios is possible If user A's terminal can handle ss | 

voice csii as digit-sees vosca passed over the internet in this case, the voice caii can he piaoed through an 4 

sntarface 80 of the Figure 15 form, and the votes traffic and the internet communication with tha 8's phone 4 



CXV A000107L023 



page andfor gateway 90 are both carried In internet packets passed over the SUP/PPP < 
from A's terminal 53 but as logically distinct flows passed So separate applications nolrig 

l! may be noted that the third party calf setup request mads by A's terminal to gateway 8 
have been mads by service logic held in 8's phone page and executed by server 51 (sus 
asangsment would, of course, require A's telephone number to be passed to B's phone 
logic and this could fee ssanged to occur either automatically or through a f 
terminal A and then posted back to server 51 }, 

if: may also fee noted that the interface SO of Figure 15 and the gateway SO of Figure 18 provide examples | 
of semes requests feeing passed to the sen/see control subsystem by entities other than S8P& 41 . 

WWW-foased TrsePhona" C800 number) Sen/loss 

WWW end the PSTN. As vv*{{ be seen from the following description of such a service With reference to 
Figure 17, 3 WWW/PSTN Implementation does not necessarily rely either on transfejriog ceil charges 
torn \hs csSSmg to sailed party Of on the use ot a special "800'' number two characteristics of standard 
"Freephone" schemes.. The VVVVWfPBTN Impternenistions do, however, possess the more general 
characteristic of placing an enquiring party and the party to whom the enquiry is directed, in telephone 
contact at the expense of the latter pasty, 

in the Figure 1? atsangemeot, a user D such as a large department store has a website on s server St, 
for the sake of simplicity, it w8t bo assumed that She server is under the control of user 0 who has direct 
computer access to tea server aver Sins 125. D's Website may, for example, contain many oataiogue-iike | 

enquiries 

placed on a freephone basis: ins URL of tins page ts associated with a "freephone" graphics! button 122 | 
piseod on each of the Website catalogue pages. 

Suppose user A at terminal S3 is browsing D's Website, Seeking at the catalogue pagss (arrow 121). if A 

tormina! 53 the graphical freephone button 122 associated with the catalogue page concerned This 
activation causes sods embedded in the catalogue psge custentiy loaded m A's tenrsinas to prompt the 
user to enter their telephone number and, optionally, their name, after which m HTTP request is sent to 
D's freephone page using ihe POST method and enclosing the entered data {ma*/ 123}. D's freephone 
psge oo receiving this request executes service logic to enter a new enquiry (including A's name and 
Seieo'x ne mrmbet t in ait enquiry q^ene 12" n-3 u'a ~ed »n -m e-xiuss v contioi v,s'eri 128 In she preteni 
c-^o^f o *N eti^v, i% , >. sister" ->\^ - <>x hv t ^ the ;o o .> , u v v T l c\w alb, u'tho "le^el 
however, it would also bo possible so have server 51 communicate with the enquiry control system 

ISP server rather than on a server controlled by D, In feet, the code run in As terminal upon activation of i 
the freephone graphical button 122 could be asanged to directly forward the enquiry request to the 
enquiry control system over the Internet rather than passing IS back through the server 51 

"m e< „■■, % coif >. s^sli-n 1 % Cc ra sg-^s en„„ estai,it.d oitk ^ r- i.thut'he> ,! <r .'•i ah * t" « uc 
ordered manner. The system 128 on receiving a new enquiry preferably estimates approximately how 
long it will be before the enquiry Is dealt with, this estimation being based on the number of currently 
queued enquiries and the average time taken to handle an enquiry. This estimation of wafting time is 
passed back via server 51 to user A in the response to the POST request message. 

The enquiry control: system 1 2& looks after the dsstn&ution of enquiries to a number of agents each of 
which is equipped with a telephone 40 end a display 129, As enquiry wilt foe dealt with as soon as It 
reaches the head of the queue 127 and there is an agent detected as available to handle the enquiry 
{thus, tor example , the system may 

distribution and setup control unit 12S fakes A's enquiry and displays A's name and telephone number on | 
the display 1 29 of the available agent (for clarity , herein referenced as agent Dh; if user 0 Keeps a 

further information known about A, At the same time, unit 128 makes a third-party call setup request 
(arrow 130} over the internet to gateway 30 asking for a oall to foe sat up between the telephone of the 
available agent 0' and the telephone of user A, both telephones being identified by their respective 
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numbers, {{ bath O" and A pick up the call, the enquiry then proceeds, the cost of the caff being paid for by | 
D as ft is D that originated fee call over the PSTN. Sf s for whatever reason* the eai) rssnains incomplete (for | 
example, unanswered fey A) for a pradetestnined timeout period, then unft 128 can fee sxsngad to | 
automabeaiiy pass on to the next enquiry at she head of She queue 1 27. | 

it \ O 1 "t XFnC bt v< >\ ^* tt O iX }>v. v i^^v X> ">t i 1"\?K \t Vi i 1 . ttiK<> O^ . V I 

jeiepaorfQ iagent D' hawng, for exarnpie. a computer-integrated telephone similar to that of A's in Figure- s 
14). The advaniageof these- .approaches is that the existing PSTN could fee used without edaption sod | 
wiihout any service Installation, In implementing the- VVWW-bssed freephone service. | 

As discussed in relation to Figures 11 and 13, a complication arises in placing a caff So A if A only has | 

" - ts-»t/ , e e & * *-V. ;e ^ IK v, "'dr iy i v:?^ \> <»' ^ ^ I 5 ^se$ „ " « ' J 

telephone. The solutions discussed in respect of Pigures 1 1 and 1 3 can also fee used hero {termination of | 

ihe internet to A's terminal). With respect to the solution based on tsfirninaiion of ihe Internet session. | 

such termination could fee delayed urffl A's enquiry wss about to fee dealt with; however , to do this, it | 

would be necessary to provide feedback from the control system 1 28 over the Internet to A's terminal 53 | 

and to associate this feedback wit) cods for bringing about internet-session termination. One | 

POST request message from: A, include a coselation code; any subsequent feedback from system 128 | 
passed to A would also indutife this; code (server A having aiso passed the code to control system 1 26) | 
thereby lowing A's terminus to eoxeeily identify this feedback. In fact, ma same mechanism ootid be | 

this mechanism being usable independent of whether or not them was a conflict problem for use of A's | 
tefaphona %m. § 

Where user A only has a telephone 40 and no terminal S3, it is still possible to utilise the basso structure of s 
Figure 1 7 to provide a freephone service for user A without resorting to the oomptexiiy of call charge | 

1 3 \ fV> -)^< , 3 \ \ 0 ^ 3 . -\ - * ^ \>f )'■". >S"'^ ^ "!l ^ f v / ,^ ::j 

number), and ihe SSP 41 would reoogniss this speciai nurnberin standard mariner and make a service | 
request So SCP 43 including both this speciai number and A's number. SOP 43 would then ascertain D's | 
freephons-pags URL by riolng a msmfosr-fo-URL fransisilon and access D's fresprsone pag© using a | 
POST-irietbod HTTP request similar to request 123, Once this request had been registsred as en enquiry | 
by D's freephone page 124, the istttsr could send a response to SCP 43 asking Is to piay a?i | 

coniaoted shortiy" , This annoynoemem couid he pleyed to A by an IP in standaal -riapner, A miMQm s 
hang ap and be ready to receive a call from D, | 

A signifiosnt advantage of the above freephone schemes using WWW, Is that user D Is not running up | 
charges for use of the PSThi during periods whan an enquiry Is enqueued, wailing to be handled. | 



variants are described below. 

Distributed Processing Environment As Is lusirated in Figure 18, the SCP 43 may access the HTTP 
servers 51 fhrougu a distributed processing environment, OPE 98. at least iogicslly separate from the 
internet Preferably in this case the servers 61 are controlled by PSTN operators and are thus restricted In | 

Service Resources on DMS-Type Servers, In the foregoing examples, the service resource stems have 
been been pleoad on servers 51 connected to toe Internet and a desired serwca resource has then been 5 
accessed over the internet by the service oonirol subsystem of the PSTN, and/or by internet users, 
through the use of m URl derived from s resource code that identifies the the dssirsd service resource 
Item in a profaned arrangement for deriving the URl from a resource code in the form of a telephone 

resolved: into an URl using a DhiS-fype distributed database system that. Indeed, eould be integrated into | 
the DNS itself (see Figures 1 1 and 12, and reialed description}. In fact, it would be possible to place 
service- resource items directly In Registration Records hefd by a DNS-type distributed database system 
so that instead of the parsed telephone number being resolved to an URi which Is then used to access 
the required rescjuree. she parsed telephone number Is directly resolved io the required service resource 
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8*m. The mechanism employed in this process is exactly as aSrss<jy described for rssoivlng a parsed | 

telephone number into m URL The Ds^S-type distributed database system used for this wouid preferably ti 

Hems for internet users as well as tor the service control subsystem of the PSTN On the same manner as s 

described above with reference to figure IS, She DNS-type servers boiding the service resource items | 

may be accessible l» ths service octroi subsystem by a mtmtk other man the internet). Whilst the | 

placing of service resource stems h RRs held oft DNS-type servers may not be suitable for all types of | 

service resource items. It is suitable for items such ss telephone nxfrnbers thst do not change frequently. | 

lockup in the DNS4yps system with all or pari of the personal number being first parsed and then applies! | 
to the DNS type sysfen< \ * t > " ii r* it> % <. >. i * 1 m es <. ho , •> 

personal numbers or | 

simply s subset of such numbers. ihs subset comprising numbers that ere readily identifiable as personal s 

number s by. for example, iocs; lookup at an SS P or She presence of a predetermined Seeding digit siring. | 

The general concept of parang a telephone number (or similar oy mfoer} in whole or in part to form a | 

domain name for resolution In a ONS-rype dismbuted database system can be used for the retrieval of s 

Feedback iVSschanrsms. in discussing me VVWW-bas«d freephone aJtangement of Figure 17, si was- 1 

mentioned that user A could be supplied with feedback on she likely length of wading time before A would s 

be called beck. This is one example of using the internet to provide s feedback path for a potential or | 

actual telephone user. Another example was provided in relation to Figure 18 where the progress of call a 

setup was reported back by the call samp gateway to oserA's terminal. So fset, generally where a user is | 

known to be using a terminal actively on She Internet She opportunity arises to provide the user with | 

feedback an the progress of cat! semp through the telephone system, in oreder to do fhs, if :s of course | 

and this will generally require the application to have made appropriate linking inforrrsstiort available. As | 

Svell as caff sernp progress lofcrniatson, other information cart also be fedback for example during a call a 

holding perfed. Thus, fox exaropte. a spsclas sarvar am be provided on the inferno! holding rouSfroedia | 

clips or even videos Shat could be ouSpui to user A during s call holding period | 

f' s. (E ti Oa f i {It ^ >f -> ">1 «3 ■> ! I \ ii ( vlv< I'OpiiJfH \ '! 1 

nail semp confroi. It may be noted that in a somevvriat different appiicaSion, Internet servers could be | 

assanged to hoid data that could be accessed from the telephone system in response to a user-initiated | 
telephone reut ^sf <i f f^'iii' ^ te hj> Is? «^»m S.ch ii se sit.>» . p'ov V «v*npe ' 

fssponse to an SSP triggering a service reqyes; upon a particular telephone number being input, the | 

servioa request prompting an SCP to cause an intelligent peripheral fo access a parbcu;er intsmet server s 

{not neoesssniy an HTTP server) and retrieve tfte | 

required data for return to the ceiling party. The Intelligent peripheral rosy include a text-to- voice converter s 

for fepisying the data vocally fo the ussr. | 

One further feedback process 

teems etves. By way of example, a telephone ussr 6 may subs-cribs to a service by which calls passed | 

>?lnutes. X being user seUaole. To | 

terminstbii of a &occ«sifei caii fo G, G's> «cai SSP trigger ths sendicg of a msssacjs by the a&soo;Stsd 

SCP over the internet to G's phone page. This message causes O's busy sndtc^ton to be sei to sndlcate ti 

thai Q Is busy: the message also starts a timer which tiroes out after a period X and causes the busy | 

status Indication fo be reset, A call attempt to G will either be rejected at G's SSP because G's line Is | 

a e'ii,i>s\ .nivo <■ t q^e f-'s^o'-oen^ estat »VC'\ 1 V> ^rvixs.sU'is | 

termmst'Ctti of a &occ«sitef caii ) the os- aifernpi & rejected whs^as sf the busy staSus indication is to its 

reset condition, the call attempt is allowed to proceed, 3y placing Ihe busy status Indicailcn mechanism | 

on G's phone page, ii Is possible fo grange for G fo be able to easily change the value of X. | 

Mors General Variants, Whilst the servsee control subsystem of the PSTN has been embodied as an SCP t 

In the foregoing examples, It will be appreciated that the functionality of the service control subsystem | 

could be provided as pert of an SSP or in an associated adjunct. Furthermore, the triggering of service s 

requests can be effected by equipms-nt other Shan SSPs, for example py intercept boxes inserted in the «s 

SS7 signalling links. | 

fl \-viff he appreciated thst the tsnm "intemet 1 ' Is So be understood to include not only the cusersi 
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specification oi ths TCR/iP protocols used for the intsmst and tho ctissnt addressing schsme, feutsiso 
mfmmcm to the WWW sod the HTTP protocol should equally fe» understood So sric.ornosss Ihsir svoivs 

The present invention can also bo applied to telephone sy stems other than |«st PSTNs, for example to 
PLS^Hs and other moblla networks, m6 to private systems using PASXs. ir» this Salter eass, a LAN or 
campus- wide computer network serving generally the same internal users as the PA3X, will take She rd 
of th® Internet so th» described embodiments. 

Furshsrmofe, the present invention has application where any swtch««3 t®ecso?ymiuo«ation system {for 
oxsmplo, a broadband ATM system) requires service control and a computes- neiwork mn be used for the 

Ci«: V ScP . -:S0- ' 1 t *> »<=>: \ ■.~!:;f0>: «\St-"< C t"*« tt4-VOP^' n„: . »v'5ter 



